Molecular basis for the binding of competitive inhibitors of maize polyamine oxidase.
Maize polyamine oxidase (MPAO), the only member of the polyamine oxidase (PAO) family whose three-dimensional structure is known, is characterized by a 30 A long U-shaped catalytic tunnel located between the substrate binding domain and the FAD. To shed light on the MPAO ligand binding mode, we studied the inhibition properties of linear diamines, agmatine, prenylagmatine (G3), G3 analogues, and guazatine, and analyzed the structural determinants of their biological activity. Linear diamines competitively inhibited MPAO, with the inhibitory activity increasing as a function of the number of methylene groups. With regard to the guanidino competitive inhibitors, including agmatine, G3, and G3 analogues, the presence of a hydrophobic substituent constitutes the principal factor influencing MPAO inhibition, as the addition of a hydrophobic substituent to the guanidino group of both G3 and G3 analogues greatly increases the inhibitory activity. Moreover, results obtained by a molecular modeling procedure indicated that in their preferred orientation, G3 analogues point the ammonium group toward the narrow entrance of the tunnel, while the terminal hydrophobic group is located within the large entrance. The high binding affinity for MPAO exhibited by G3 and G3 analogues bearing a prenyl group as a substituent on the guanidino moiety is in agreement with the observation that the prenyl group binds in a well-defined hydrophobic pocket, mainly formed by aromatic residues. Finally, docking simulations performed with the charged and uncharged forms of MPAO inhibitors indicate that the stereoelectronic properties of the MPAO active site are consistent with the binding of inhibitors in the protonated form.